Asymmetric Density Profiles on Radiative Collapsed LHD Plasmas by T. Tokuzawa et al.
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13ch FIR interferometer has been installed for the 
electron density profile measurement on the LHD.I) The 
density profile is able to have been obtained routinely with 
high accuracy. Asymmetric density profiles have been 
observed when radiation collapse is occurred. This 
phenomenon is gone with local density increasing. 
Wavefonns ofNBI heated plasmas are shown in Fig.l. 
In this shot the radiation power is rapidly increased at about 
1.25 s and also the line integrated density is increased. 
The enlargement of line integrated density in this time 
region is shown in Fig. 2. At first the event is started to be 
measured on the most inboard channel (chI) and then 
gradually it is observed at more core plasma region. The 
propagation velocity of the density rise-up is about 10 mls. 
The line integrated density profile is shown in Fig. 3. It is 
found that the obtained profile is highly asymmetric and so 
we can not get the density profile using Abel inversion 
technique. If we assume the width of local increased 
electron lump is 50 cm, the amount of the increased density 
is reached to about 5xIOl9 m-3 and this value is nearly equal 
to the core plasma density. These phenomena are 
occurred not only during NBI but also after NBI. The 
critical density, which is the averaged density just before 
this event is started, is plotted as a function of the stored 
energy (Fig. 4). The relation between the critical density 
and the stored energy is found to be the dependence of 
it:' oc W~·5 . It is also supposed that the critical density 
has been dependent with the heating power, the magnetic 
field strength, the impurity, etc. 
This phenomenon is able to study more detailed using 
FIR interferometer with high time resolution in future LHD 
experiments. 
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Fig. 1. Time evolution ofNBI heated plasmas. 
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Fig. 2. Time evolution of line integrated density. 
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Fig. 3. Line integrated density profiles. 
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Fig. 4. Critical density as a function of the stored energy. 
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